MAP1A light chain 2 interacts with exchange protein activated by cyclic AMP 1 (EPAC1) to enhance Rap1 GTPase activity and cell adhesion.
We have recently demonstrated that light chain 2 (LC2) of the microtubule-associated protein MAP1A interacts with the cyclic AMP (cAMP)-binding domain of exchange protein directly activated by cyclic AMP 1 (EPAC1). In the present study we used a simultaneous expression system and found that LC2 enhances both basal and 8-(4-chloro-phenylthio)-2'-O-methyladenosine-3':5'-cyclic monophosphate (8-CPT-2Me-cAMP)-stimulated Rap1 activation by EPAC1. LC2 is known to stabilize microtubules; therefore we examined whether microtubules enhanced Rap1 activation by LC2. Nocodazole inhibited Rap1 activity in cells transfected with EPAC1 alone but had little effect on Rap1 activity in cells transfected with both EPAC1 and LC2. This indicates that part of the actions of LC2 in enhancing EPAC1 activity may be through stabilization of microtubules. We also found that in cells transfected with LC2, Rap1 was more sensitive to activation by 8-CPT-2Me-cAMP. Moreover, LC2 enhanced the ability of transfected and endogenous EPAC1 to interact with cyclic AMP-agarose, indicating that LC2 elicits conformational changes in the cAMP domain of EPAC1, enhancing its ability to be activated by cyclic AMP. We also found that disruption of the interaction of endogenous EPAC1 and LC2 with antibodies to the cAMP domain of EPAC1 abolished Rap1 activity in PC12 cell lysates, demonstrating the importance of LC2 for EPAC1 activation in these cells. Consistent with a role of EPAC1 in controlling integrin activity, we found that cell adhesion to laminin was enhanced in LC2- and EPAC1-transfected cells stimulated with 8-CPT-2Me-cAMP. LC2 is therefore a biological enhancer of EPAC1 activity toward Rap1 and associated downstream signaling mechanisms.